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tf:£*lTV*.g> 0 ZLft£(Z>L E D|^-te^;£f$&C. if7 y >f 7g«_LK:G a N J: »; 
ft&;t*777li:, STY 1 V G _ a N J: »J ^ 6 n 1 3 > ^ ^ 
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[0 0 0 3] 

l:WT'IOS)T^lfc (Mill Jpn. J. Appl. Phys. 35 (1 
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^Mft tf) 3 >h:/IC J: 3^»&<Z)^A. £ £ &K&JC>F»fer& F- 
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[0 0 2 5] 

mm* F-:/bfcHi^ 3<z)^iSK-^Jcj:y^3»^«s® i 0>g{fcto¥ 

n§?^M%^F-^$tife/t> K^-vy^<z>*^v\jgi (Dmitm^mfomt 
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^IfeTO^m 1C V* T— 7 >F - •^^Yfc-«4 £ ^»"3^7-n^^ *B4fe * ^ tf ™— 
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Ga H N (OSXgl), ^^1<H In x Ga H N (0<X^0. 5)& 
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ffc&¥W*Ji5tt\ 0. 5 AmJ^T^iP$iC^-rsr^^W^b<. *y«F* 
l<«200 o>r>^x hn-Aj^T. ££>tc#S;b<tei 5 0 ot>^hn 

[0 0 3 1] 

rJffc^bTHTfc&V*. ;ty77«ttflIit«AlN, GaN, AlGaN^^: 
4 0 0*0— 9 0 OVIZ&^T. 0. 5^m|^T©flfT^m3i:^l 

[0 0 3 2] 
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IT, n«i^«!4 2±IC, n^Wl4 3 ?:^L-T^tl4 4 5:MtS 
o ££>lc. ?SfI4 4_t\Z, MgK-^©pf^77Kf (pIAIG 

a Nl) 45. Mg F-^OplGaN^?,^Sp||3>^^ M4 6$:^bt 

[0 0 3 4] 

M%£bT^4^ift##tf e>*V6#. Wt. L<&S i5B?b<W:Ge. 
*?£b<£S i £JB^5o ^0nM?l4 3H ^CD^&^Jf «r*^-f&Se 

^nSMf!4 3 lC<fcoT, j ecDnMM^M4 3 <fc V~F<D nmmj&f&M 4 2 

-?-Jj4 3±{C^$t5^l4 40|g B a s t$:I<f5-^^t^ 

-ii:ntwi4 m.&m)i^&tc.&\zrim*myo*:&< K-^-re 

fc&lC, Jfc|^#<©f£ilfcH&£:'£if. lot, niWl4 2^M4 4 

**±^ffifcT»*»-C&*. 
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f 2©l«f^M4 3 b ^M^T^LT^JcV^ 2V*ICH|— I, 

b<tt, #1 t^2cZ)^b^^M?:5VN{C^-^tl„ -*€rT>K-^ 
Wffi:#K:nM**fi4&«: F-^UfcfcCDfctf^S. £*>fC, m 1 t.m 2 <D&{t& 

£ fg^Ji h UT I nGaN^GaNt ©#JM£y-#F*3£©?SteJi 4 4$: 
nl^ft^ K-^S4xfeG a Nh7> K- :/© G a N 
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(CilTnSMM4 3 nMM?l4 3 &C||g L TifrftJi 4 4 

nl»!4 3 ^rS^M4 4 hCD^(Z)VN-r^^-^X«^{ClX»2^±© 
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^i2(DntIMl4 2]5:IFiiI1^I4 3 £tCf^X.T. nffi&*&-?-Ji 5 
^O^nc^^^®^#^C0nm@^M4(Z)^|gi:||Sg(D^M2{C 
¥^#Jf 5 3a 2 tJDgftS^SMfcJS 5 3 b £. tt-£*l^*U mM&MM 1 > 

2 ami R&m 2 g>gft4MM»ft» £ HH*KttJ&3 jvSo 

[0 0 4 0] 

tot, mm<D&M3 (Dmtm*mfr$£ftm*iz. ftmmi&^mnfamm-iz&n 

1 6 mi£#¥ 10-3069314 



10-199829 



[0 0 4 1 ) 
[0 0 4 2] 

immm i ] 

[0 0 4 3] 

-Mfrg&bfcSU *i(i&«£Lfc#*>, !M^$:1 0 5 0t:tT'±#$t, ^ 

i-^^^r-fT. -ecDffi, xtf*;i/ (MgAl 2 o 4 ) <D£d&i|®iPs'f£tf>S^£>fffi 
„ SiC (6H, 4H, 3 C £-^tf) . Si. ZnO, G a A s % Ga N^®¥> 

[0 0 4 4] 

(A777I2) 

T £. TMG (bV **JbifVV2*) fc&«V^ 1 _htC G aN i^SAy 7 

7l2S:»2 0 Ot>nhD-^0lfT^t5o 
[0 0 4 5] 

(T> F~t/^M£?¥#& (GaN) 13) 

A*;77l2Wt, TMG<D#lii#>T. 1 O 5 tt*±#$«c 

1 0 5 ovizte-ofrb. i^c<i^x(:tmg, y:/*e— rtfx&Jiv^ r> 

K-^GaN!3$: 5 n m©JR^^S**. T> K-^G a NI3 ItAy 7 
7l<fc l J%IS, Mi(f9 0 0r~110 01Ct^t§ o ZICDT^K-^G 
a NM 3 £#£18! ^ A7 77ii: l J : fe)Mt'^5t, si 

^0. 1 tim&±(Dmm'V&MZE-£Z> 0 Z.<DM&T > K-^jf LfcfcfcKtt^ 
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[0 0 4 6] 
(ntiM!4) 

i^V>T 1 0 5 0*CT% TMG, y 7 £M T>K-^GaNf$: 

2 0;*>^* hn-^St, i^TIf^^lCT^:y;ff;*£^;&[JLS i £ 1 

=xu~o~ 19 7' = e^ 3 1^ ~— 

; fUS i 5:±«bt7yF-^GaNI$: 6 0 h n - A'CDJKJS-CJfcg 

T'2^1n^-CrTr-Mm-?-*^cfc ^ niIM!4 £j£;B|£i*£ 0 

[0 0 4 7] 
(^S® 6 ) 

rkiz, urn* 8 o ortcLT. ^-v'jy^^^I^'Jfx., tmg, tm 

I (hU^fM>^^A) , 7>^-7£/Svn7> F-^l n 0 4 G a 0 g NM 

&3 o hu~2*(DmmT*&Mi*^Tm-&*#)3n&*m*&m&m6 

[0 0 4 8] 
(pl^^y KI7) 

#CfC, ^^1 0 50101:111 TMG, TMA, T>^ — 7> Cp2Mg ( 

>>^n^>^^x—;i/y^^$/^A) £J3v^ Mg$:lxi O 20 /cm 3 K-^ 

ItplAlQ^GaggNi^diSpi^^y KI7?:0. 1 m m(Z)^7?^ 

rcDMtt^-vuy^c^^M^ ltmu a i z^tsmftm^mfr, 

U<&A l y G a H N (0<Y<1) ^ L < , j^lHS 
<D&\,^m$:!&-&Z-&Z>fc&>lZ{$YMtfO. 3^TOAl y Ga H Nl$:0. 5/* 
m^T©ift'^^Mr bv> 0 
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[0 0 4 9] 
(Pi3>^ M8) 

i^tl 0 5 01CT% TMG, 7> : E-7, Cp2Mg^K MgUXl 
O 20 /cm 3 F-^bfcp§?GaNJ;^j;Spl3>^^ hjf 8 5:0. 1 n m<D 
mmx*f&-&21*:Z> 0 vmnyz>7 M8t;I n x A 1 y G aj_ x _ y N (O^X, 0 
^Y. X+Y<1) ^CD^Ji#{C^^^OT^i^V%^ ^Jb< 

Lv^-^y *i^*rv\ 0 

[0 0 5 0] 

,rjs*st#u $&&&s&*-eTw\ zbK.mmnmfs.tp* 

[0 0 5 1] 
[0 0 5 2] 

^v^yf^k. i±Ii:l)§pl3>^ hS<z>«^ffitcJS^2 o o ?ty>f 
7, hn-i*GDN i i:Au$:^lMcopti9 *<d pfMf 9 (D±\z^y^ 
^>^(OAuJ:»Jft&pAyKlgl0t:0. 5 mmC Rfg ^f S. 

1 titeft-t*. *«fCp«ffi9CD^®S«fi-r«fe«)JCS i 0 2 J:yfc*«5«E 
1 2^01lC^-t<fce>{C^b^^> * x-A** * */>f :/lC <fc U^llt 3 5 

[0 0 5 3] 

E D^-?li|Il^f&imS2 0 mAlCfeV^. 5 2 0 n m<DMB&$&yt*m 
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§nl3>^^Mil, f -I^^Fil^ I n G a N J: »J Mg 
K-^A lGaNJ:yftSp||l!l^7yKI^ Mg K-^GaNJ:»Jft5 pfl!i=i 
hM^^HC^M^n^^^a^^LEDlCit^UT. 2 OmAlCjS 
ttiVffcO. 2 — 0. 4 V«T 3 U\ ffi*5:4 0%~5 0%[&I±$t^Ii:^ 

[0 0 54 j — — - 

(G a N) 155:5 0 0 h D - A(Z)]^jPT^J&b£^ 

,10 5 OV,^mmcLXyy K-^GaNlS:5 0 0t>^ hP-A(Z)lf 

2 0%foJ±$-&-6r 

[0 0 5 5] 
[»J3] 

^§HOlftTOffi$:4 Ot>nbn-Ah, S i £3 X 1 0 18 / c m 

hD-Ai:l:30 Ojf-To^StCStJiLT, »f 3 /tmClCTIiltSi 

^t"<g> LED*^ff&tlfe, 
[0 0 5 6] 

'tllMT] ' : 
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[0 0 5 7] 

^as«i fcra«K:bT. (CB) <fc yj&ss*2 oojiic, 200 

^•>^hn-A(DGaN < );U^^777l2 1, 5 fim(DT> K— ^"G a N 
12 2, 2 OtT^^X bD-Z*<Z>7> F-^G a Nj^ 1 <Dgfb&3MI£# 

Mt. 2 0*>jrxhU-2*<DS i K-^OA l 01 g a o g Ni y &£fl2c7)M 

[0 0 5 8] 

U*!«>£S©J:K:#1 aNf fc^St, -^CO^l CD G a NJi<Z>-fc 
S i 0 2 f , ^fc**^#*^®K:^b^<^#fljKfe^»tc^U. 

$ blZ^CD&mmZlfthT. mmmi <DG a N«©_tK1^2a>G aN^l^t 
, S i O 2 C0_L{C^2CDG a NM&ffi^fafcljfcgSiirT* a^ftT'ffl 2 C9 G aN 

[0 0 5 9] 

(T> K-^Wi#f2 4) 

&tCiBK&8 0 OriCbTTMI. TMG> T £M V* T > F-^ I n 

0.05° a 0.95 N * y3Qs * 7> K ~ :/^ffc^^ftJf£ 5 0 0*>ifX bn-Aco 

[0 0 6 0] 
(nl^7^ FM2 5) 

#ClC, 1 0 5 0r;{CLT> S i £ 1 X 1 0 19 /cm 3 K-^lfcnlA 1 Q 2 G 
a 08 Nl, 2 0^>^7, hD-^i:, T> F — ^ (undope) GaNf, 
2 0*y>f7, hU-2±£*&mz 2 0 OlfllT^SUlf 0. 8 itimffiM 
^«i£:f£o n$l?^y KI2 5 4 »^t'JriDMI, WOTC^I 
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[0 0 6 1] 

(n«^>f K*2 6) 

ffiV^T, S i £5X 1 0 17 /cm 3 F-^Lfcn|GaNJ:iJ^§iiIM-1' 
KI2 6S0. 1 /tm©lK^"ej«^3-frS. I(Z)n«^Kl2 6li, TS'SJi 

*I^1 00t>n hn-A~5 Am, $ £>tC#i; L< tt2 0 0*1/?* h D - 
A~l /im(3DjK^^«;SS*Sr l/V^ ronlW FM5ttjt^tt 

[0 0 6 2] 
2 7 ) 

?£IC, 8 0 0t;t% 2 5 t > ^ h n - ©7 > K - ^ I n 0t2 G a M 

N J: y fc£#^?JI£, 5 Ot>^XhD-A0f$07> K-^I n 0 .01 G a 0. 
99 Ni:^ J ;§(IIIt&HiCiIlT^Si.lf2 0 0t>^*Xhn-^# 
SS-?-#J^*5S (MQW) ©Ml2 7$:MSt5 0 I0OT2 

7ii, mmmsMt^m2Mt^. in + i + «i + + mi 

[0 0 6 3] 
(P«t7yi2 8) 

#CtC, 1 0 5 0°CtA> F*fw7^*JV*-tfpmyt*M FI8 J: y 
<, *^?SttJi 6 <fc y t>*£V^ Mg£ 1 X 1 O 20 /cm 3 K-^l/fcpSA 1 Q 
i3 Ga 0t7 NJ:yft5p|||^y^l2 8?:3 0 0t>n hn-A0lf« 
&Z1£2> 0 r©pI^^7^i2 8«pI^ii^K-^LfeIillfc^ flUJiE 
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2aJ£AT. Sfc^Sl b<&3 0 0^">^X K D - AJ^TfC§a^-«|-£ 0 0. Umj: 
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